The experiment compared reversal shift, wherein the assignment of stimuli to categories changed but the relevant dimension did not change, to extradimensional shift, wherein a different dimension was made relevant after training. Chronic schizophrenics were trained to the same consecutive correct response criterion in a three-choice form or color discrimination and shifted to one of four possible transfer tasks. It was found that (a) extradimensional shift took more trials and errors to criterion than reversal shift and (b) more perseveration as compared to other errors were made by the total sample. The need for a uniform methodology and an evaluation of 5 selection factors when investigating the performance of schizophrenics is discussed.
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A number of studies of discrimination learning have been performed in an attempt to determine whether mediational responding occurs in both animals and human beings or whether the strict stimulus-response association principles better account for the results (Slamecka, 1968) . These studies have usually compared transfer conditions wherein the assignment of stimuli to categories changes, but the relevant dimension does not change (postsolution reversal shift), to transfer conditions wherein a different dimension is made relevant (extradimensional shift). A dimension may be defined as a broad class of cues having a common stimulus property (e.g., color or form). Mediation, in this context, refers to S's ability to respond to the dimension as well as the dimensional cues. Forming a dimensional response in training will, it is hypothesized, facilitate the reversal in comparison to the extradimensional shift. From the results of these studies, £s have concluded that interspecies differences exist between man and lower animals in the ability to mediate, and that there are, as well, developmental differences in this ability within the human species (Kendler & Kendler, 1962) . However, inconsistent results have obscured the interpretations with lower animals (Kelleher, 1956;  1 This study was completed during the author's employment at the Salt Lake City Veterans Administration Hospital, Salt Lake City, Utah. The assistance of Donald P. Hartmann in all phases of this research is gratefully acknowledged.
2 Requests for reprints should be sent to Michael D. LeBow, Department of Psychology, University of Manitoba, Winnipeg 19, Canada. Shepp & Eimas, 1964) and young children (Dickerson, 1966; Kendler, Kendler, & Wells, 1960) . Furthermore, according to Wolff (1967) , there is no convincing evidence of an age-based developmental emergence of mediational ability in children or any transitional stage of mediational development as suggested by Kendler and Kendler (1959) . Much of the confusion and inconsistencies in the literature reflects differences in the types of reversal-shift and extradimensional tasks employed, as well as S variables such as age and intelligence (Wolff, 1967) . Nevertheless, experiments employing human adults of normal intelligence have almost consistently found reversal shift to be performed in less trials and with less errors than extradimensional shift (Harrow & Friedman, 1958; Hochman, 1966; Isaacs & Duncan, 1962; Ludvigson & Caul, 1964; Uhl, 1966) . As indicated, the results are inconsistent when retarded humans and children below the age of 13 years have been used.
Psychotic 5s, particularly schizophrenics, have not been subjected to the reversal versus extradimensional shift problems, although they have been given a four-choice extradimensional task itself (Fey, 1951) . The purpose of the present study was to extend the reversal-shift-extradimensional-shift comparison to schizophrenics. Many investigators have concluded that schizophrenics exhibit performance or learning deficiencies in conceptlearning and problem-solving tasks (Buss & Lang, 1965; Pishkin & Bourne, 1969; Phelan, Levy, & Thorpe, 1967 ), a,s well as deficiencies in the ability to mediate (Stedman, 1967) .
Not all studies concerning the learning problem of schizophrenics have shown that schizophrenics exhibit a conceptual or learning deficit (Nathan, 196S) . Interestingly, Wagner (1968) successfully trained attending and abstracting responses in chronic schizophrenics, resulting in their being able to transfer previous learning to a series of intellectual tasks. Wagner suggested that schizophrenics do not necessarily possess a learning deficit, but instead evidence responses that exist at a low rate. While superior reversal-shift to extradimensional-shift performance may be readily predicted at least for normal human adults, it is difficult to hypothesize how schizophrenics will perform given this transfer comparison. This is especially true in view of the conflicting evidence found for schizophrenics in other problem-solving, concept-learning, and transfer-learning studies.
METHOD Subjects
The pool of 5s from which the experimental sample of 28 was selected consisted of 56 male chronic schizophrenics with five or more years of intermittent or constant psychiatric hospitalization. Of these 56 5s, 19 had IQ scores below 90 on the Immediate Test and were excluded so that none of the Ss were below the normal limits of intellectual functioning. Of the additional 13 Ss excluded from the study, 6 were unable to reach the training criterion and 7 were either discharged from the hospital or refused to participate in the experiment. At a later date, 4 Ss from the same general population of schizophrenics were added to make a total of 28 Ss.
Materials
The experiment was performed with each S seated opposite to E. The stimulus materials were placed in a box located at E's right and responses were recorded in a notebook. The stimuli employed during the study consisted of nine white 5X8 inch cards, upon which was pasted one of three forms (square, circle, or triangle) in one of the three colors (blue, yellow, or black) in all combinations of form and color. For recording purposes, one alphabetical letter was printed on the backside of each stimulus card. All the stimuli were held by E and presented individually for S to view. The S responded to each stimulus presentation by moving toward E one of three white-faced wooden blocks, which had either the red numeral one, two, or three painted on it and which were visible throughout the entire experiment. Each correct response was reinforced with a nickel.
Procedure
Each S served individually in the experiment and upon extering the experimental room was administered the necessary instructions.
Each S was randomly assigned to one of the four transfer operations. Each of the training and transfer conditions was a three-choice discrimination with one relevant and one irrelevant, but variable, dimension; responses based on the irrelevant dimension received only a chance number of reinforcements. Stimuli were always presented successively, one at a time. This experimental operation is similar to the one used by Furth and Youniss (1964) with the exception that these authors eliminated the retarding effects of partial reinforcement of the relevant training dimension in extradimensional shift by excluding the appropriate stimuli from this condition alone. In the present study, however, these stimuli were excluded from both the reversal-shift and extradimensional-shift conditions in order to equalize the number of stimuli presented during each transfer task.
Training
All of the Ss were given the three-choice discrimination training task. One-half of the Ss were given the color-relevant problem and one half were given a form-relevant problem. A trial began when a stimulus card was presented and S responded by moving one of the three response blocks forward. The stimulus card was removed immediately after S responded. If S was correct, he was handed a nickel, while if incorrect, no reinforcer was dispensed. Before the next stimulus presentation, the response block was moved back into position. At the conclusion of each block of nine trials, in this phase of the experimental design, all stimuli were shuffled and the response blocks were mixed. Training was continued until either the S emitted eight consecutive correct responses or the ninetieth trial was reached. If S was unable to accomplish the eight response criterion by the ninetieth trial, he was excluded from the remainder of the experiment.
Transfer
Immediately after reaching the training criterion, S was given a reversal shift or an extradimensional shift. Three stimulus cards were set aside, and then the shift discrimination was carried out in the same fashion as the original training problem. Shift training continued until the criterion of eight consecutive correct responses was attained or until 90 trials had been used. Table 1 represents the required training and shift problems for each group of Ss. The experimental design was a 2 X 2 factorial incorporating relevant training dimensions (e.g., color and form) and transfer operations (e.g., reversal shift and extradimensional shift), with Ss assigned to the cells of the factorial at random.
Design

RESULTS
The analyses of the data in the present experiment utilized the dependent variables of trials and errors to criterion. These response measures yielded a correlation of .96 for the total sample and intragroup correlation coefficients of a similar magnitude. Consequently, only the errors to criterion analyses are reported.
Training
A 2 X 2 analysis of variance of errors was conducted which revealed that no training group was significantly different from any other training group before transfer. This result is essential for an unbiased comparison of reversal-shift and extradimensional-shift performances.
Shift
A 2 X 2 analysis of variance of errors to criterion in shift revealed a significant transfer effect (F = 8.5, dj = 1/24, p<.0l), with extradimensional shift being more difficult than reversal shift. Interestingly, six extradimensional-shift Ss as compared to one reversalshift S failed to reach the transfer criterion. The dimension effect (i.e., form or color) and the Dimension X Transfer interaction were both nonsignificant. Thus, the main effect of type of shift was uncomplicated by any interaction with dimensions. Another analysis, in addition, revealed that training was significantly easier than transfer (F = 14.2, dj = 1/24, p< .01).
Purifier Analyses of Errors in Transfer
For purposes of analysis, the errors made during the shift conditions were broken down into two types: (a) A perseveration error existed when 5 emitted a response to a specific stimulus during the shift which was previously correct in training, and (b) an alternation error existed when S made neither a perseveration error nor the correct response during shift. With the errors categorized in this manner, a 2X2x5 analysis of variance including the two types of transfer tasks, two kinds of error, and five blocks of 18 trials, respectively, was performed. This analysis revealed significantly more perseveration as compared to al- 
DISCUSSION
From the results, it can be concluded that the schizophrenic 5s in this study required more trials and emitted more errors when performing an extradimensional-as compared to a reversal-shift transfer task. This result is similar to the findings pertaining to adult 5s of normal intelligence. While the present study does not disprove the learning deficit hypothesis advanced for schizophrenics, it is certainly not consistent with it. The lack of a uniform methodology, as well as 5 selection factors (i.e., schizophrenics who are functioning well are perhaps more likely to be chosen as 5s in problem-solving tasks than are those 5s who are more disturbed), probably contributes to the contradictory conclusions found in the literature. The latter is undoubtedly true for the present experiment. There is little doubt that attempting to provide a uniform methodology and a refinement of the behavioral definition of the 5s employed would help to definitively answer the questions concerning problem-solving and concept-learning abilities in schizophrenics.
A logical conclusion from the results of the present experiment is that some process or factor associated with training affected the particular transfer conditions employed. That is, since both the training and transfer tasks are three-choice discriminations using the same stimuli, there should be no expected difference between the tasks when presented alone. However, the sequence of training to reversal shift as opposed to extradimensional shift was significantly easier, suggesting that variables in the particular sequence-whether they are labeled attention (Mackintosh, 1965) , observing (Zeaman & House, 1963) , or mediating (Kendler & Kendler, 1962) -are important, although the exact nature of this intervening process is not agreed upon by all investigators.
